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Table 1 Overview of the test forest plot

BIEE EIERE AR AEN T RGRGEER S ERFE

1 #MBREFE

L1 #HFREHR

WFFE DAL T 6 FEAE T AR BRRE BE By Aol 52
56 b0 AR 925 7 B AR bR A AR 48 106739 —106°
59" bl 22°57"—22°19", b AL IR R 2R KU
g DX Ja TR A -2 0 0 A U 2R A L W o s IR
N 40, 3°C, M A AR IR O — 1. 5°C L 4R SR B U
20.5—21. 7°C; 4F fE K & 1 400 mm, 8 XF W B
80%—84% . HbARZS A LUK I ey L 4K 400—
650 m, 3N AE B R TR L 4, £ R R R
fE100 em KA E. NTHBFEZ, TRALHE R
¥é Eucalyptus gradis X E. urophyla . K % HE Myt-
laria laosensis . V9 B Mg Betula alnoides . [% 7 18
Dalbergia odorifera & AR Erythrophleum fordii Mj
A Excentrodendron hsienmu . Wi K Tectona gran-
dis W H 2% Paramichelia baillonii 5§ N T. & o #K,
VAR [ REWS Pinus massoniana %8 N TEF A,
1.2 FHik
12,1 #3AHix

ARBEFEHE BRI 5L 80  1993 4EF R 204N T
B 1994 4F 8 & B A2 R N AR N BEFE X4, 2016
A8 A e B IR A AR B L 25 5 ar 3 AT AR
2920 mX20 m HEML, AR HLARAE LR 1. ZDHEA T
PRI DRAF 2 2R 753 Bk /hm® AP EE 68 %0—80 %% , °F
PIM9A%E 17,20 em, F B 15,13 m, A A Tk
TRAT %5 BE 805 Bk /hm® JARFA BE 53 %6—65 %0 , F- ¥ g 42
18. 94 cm, PR 15,62 m., M FAEBFIEER .,

> S o W e K NS G35 BE Lilgzipia
| g
?g“es %amﬁi:m lots A% rl:Jct Slo iﬁ{(\iition Slope Altitude Stand Stand density Canopy
ypes Pample plots SP SIOope pos (@] (m) age (a) (trees/hm?) density (%)
Z14E N AR (i) T ¥
C. hystrix 1 Southwest Down slope 32 495. 6 23 746 74
plantation
1EdE T ¥
2 North Down slope 34 543.4 23 857 80
Pade T
3 Northwest Down slope 21 515.0 23 657 68
AR N TR FN] i
C. lanceolata ! Southeast Mid slope 29 470.6 2z 793 53
plantation
Pide Tk - e
2 Northwest Down slope 30 447.3 22 856 O
) [l T ¥ .
3 Northwest Down slope 37 451.6 2z 767 65
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BLik & & (g/kg) . D, fRE LR E (g/em’) L E,
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1.2.5 ¥ L%it o7

K SPSS 19. 0 X S2 30 4l i 17 48 11 3 B R
AP )5 2243 B (One-way ANOVA) X A [a] bk A Fl
ANTERR G5 B B %L ik B o 10 25 S M R AT R 5, R H
LSD kT 2 E L e, i o dr i E MoKk FiRE N
P <C0. 05, %t¥i% B i Sigmaplot 10. 0 4K {4 4 Bh
T .
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M 2 T RUR A2 AR AR S BCR R B/
U Ik = = = =B HR =) e 20 5 A 1
> A >0 > REAR > B B2 . A2 AR BRORIZL B AR ST
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Table 2 Carbon content of different tree components in C. lan-

ceolata and C. hystrix

54y i Carbon content (%)

Component K C. lanceolata ZILHE C. hystrix

+ Stem 49,2242, 46™ 49.0241.00

J% Bark 45,4741, 43™ 44, 9140. 94

#& Branch 49,0542, 36™ 49.1240. 98

i Leaf 50.1241.51™ 50.1841.32

! Root 46.3242.21™ 45.7540. 81

-3 Average 48.04+1.99™ 47.80+1.01

T :ns FRAN R A4 ) — 43 '/ 22 5% K 8.3 (P>>0. 05)
Note:ns indicates non-significant differences among different tree spe-

cies with the same component (P>>0. 05)
2.1.2 WTHEEREZHGEHRE

M 3 AN, A2 R AR M B 4 4 5 & ik R
40. 84%0—A7.73% , L HE MK S 36. 69%6—43. 76 %,
TR VLA N TOMRE A J2 B AR 22 0 B e 3% b I
WA KT MR &Ry, 7 2 B R WY A ARART AR
Hby b 843 AR A JR B 5 B AR R T AL AR (P <<
0.05), A2 A Tl 21 HE bR 53 4ili & W) J2 & e 3 43 0 Ry
AT. 349070 48. 45 V0  ZLHEMREE & T AZ AR MK (H 22 7R
BEP>0.05),
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Table 3 Carbon content of understory vegetation and litter in

C. lanceolata and C. hystrix plantations (%)

. o FZARN TR EAR /NI /N
I);U\r c Y;E)i it C. lanceolata C. hystrix
.aye -ompone plantation plantation

AR H 1Ry !
Shrub layer Above-ground 47.734+1.23 43.76+1.11
Bﬁﬁfﬁnd 45.68+1,01™  43.71+0.89

LN Hi | 4y :
Herb lager Above-ground 47.574+2.03 38.9940. 63

2t/

Bﬁﬁfﬁnd 40.84+0.58"  36.69+1.14
*Eﬁﬂﬁi‘ 47.344+1.21"  48.45+1.04

HFins RARANFEMME —~HEZFAREP>0.05), » RARERD
#(P<<0.05)

Note: ns indicates non-significant differences among different trees
with the same component (P >0, 05), * indicates significant differ-

ences (P<C0.05)
2.1.3 e mE
F2ARMRFNET HE AR - S 000 O 1. 19—1. 31
g/em® F11.07—1.37 g/em’® (& 4), AR ESES
ke 5 35 I 2 B A o TR T 3 T S L R R A
B R ERRE Y 2. 83 A% 5 2D HEARAS [F] 1 )2 3% ik
I AEAL G R AR MR H 3R R 15 R R 9 22 51 T
KRIZ LIRS RIERIE)Z LA 5.4 5. PRk
MRZE TR THREERTHM LR R O,
R4 BRAEAIMNNEIEIERSHRE
Table 4 Soil bulk density and carbon content of C. lanceolata

and C. hystrix plantations

ER 75
o R S SR
o< . ~
Type Soil depth density Carbon
yp (cm) T content (%)
(g/em™)
EARNTH 0-—10 1.1940.05"  2.28%+0.17"
C. lanceolata
plantation 10—30 1.2140.04" 1.51%0.10"
3050 1.3140.02°  1.204+0.11°¢
50—100 1.244+0.03"  0.80+0. 06"
ZU4E N T Ak 0—10 1.07+0.08"  3.30%+0.17"
C. hystrix
plantation 10—30 1.3740.05°  1.5240.09"
3050 1.3440.05°  0.8640.07°
50—100 1.3740.03"  0.6140.04¢

T« AN B 2R A () 1 3 = 2 S (.3 (P <C0. 05)
Note: Different letters indicate significant differences among different

soil layer (P <20. 05)
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2.74) t/hm’ B3 & T 4 MM (51, 82+ 6. 84) t/
hm®, 22 5 8 3 (P <C0. 05) . B T8 A B2 ) 9 ot A 43
Te A2 ik it 5t o7 Wk Je K L TP A2 R BRORE T ik i
(41.48+1.72) t/hm” L LT HERR (27, 66+ 3. 68) t/
hm® & 33.31%, 22 5 3 (P =0.004), A
M B i R B A R T LD HE AR (P <Z0. 05) , AH
2o 214 ARA A B % 2 (8. 04 1. 38) t/hm” LA A
(6. 0040, 20) t/hm” ¥ 25.38% ., HE %A B #H
(P=0.068),

PR 5 A2 0 M b Hi R 350 40 Bk il X EE
TR EIEZE S (P<T0.05), A AR HL I 365> B
fiti i (56.1842.12) t/hm” LT HER (41, 9245, 37)
t/hm® & 25.38%, 25 5 I 3 (P <<0. 05) , ;L R MR A
JEHL T H A3 B A i (15, 2940, 62) t/hm” B 41 4 bk
(9.89 £ 1. 49) t/hm’® M & 35. 30%, 2 St B &
(P=0.000) (& 1),

801
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T 4 L5 m M Ml
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ground

* FAREFEEP<0.05), *x x FREFWEHEP<
0.01) ,ns I/ 27 A WLE (P>0.05)

* indicates significant differences (P<C0.05), * % indi-
cates very significant differences (P <C0. 01),ns indicates no-
significant differences

1 AZARRIZLHE N TARTT AR 2 4 4% B B it

Fig. 1 Carbon storage of different organs in tree layer of

C. lanceolata and C. hystriz plantations
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Fig. 2 Characteristics of carbon storage allocation of tree
layer of C. lanceolata and C. hystrix plantations
2.2.2 MTAHARLAE DB E R AL 5 BAFIE

PR 3 PR T A W45 50 B i i AN 3R 5 TR .
AR T R WA 2 (1. 14740, 220) t/hm” , £04E
KT AR B B B & (0. 512420, 083) t/hm” . 2% 54k &
FH(P=0.009), MHERZFE 2 ARRFEARZ A
JERRA B T DR, 3 v 42, 66 %6 R 13. 19
f o F2APRIE A 2 M358 43 Bk it F2 2 b T 350 40 ik i
Y 173 % CUAEARE R JZE M R g R T
A 1,82 £ . FNHE R Z A, L HEMR A Z b T
IS 43 B fith et M b A B B RE Y 2. 54 %, IEAb.L 4T
HEMRAS V5 4 J2 e B S AZ AR ARG 1. 74 4% 1R 35
TFAZARM ., PIFP AR 53 PR AR B ik fids 2 17 40 B 48 i B
®5 MTEESHASBES(t/hm’)

Table 5 The carbon storage of understory vegetation and litter

(t/hm*)

Bk NN ZL4E N T AR
IK . C. lanceolata C. hystrix
-aye plantation plantation
WA Hh bR 4) .
Shrub layer Above-ground 0.45340.061" 0.312:£0.050
E{ig‘f{féﬁound 0.256+0.034" 0.167=%0.032
/Sl;gmal 0.709-0. 095 0.47940. 082
AR M AR ) .
Herb layer Above-ground 0.2260. 062 0.009£0. 001
o
;%Eiﬁgjound 0.21340.063" " 0.02420. 001
g:ﬁolal 0.438-£0.125° % 0.033%0. 001
MROFAE B S .
Total of understory vegetation 1. 14740. 220 0.512+0. 083
*ﬁﬁﬁlﬁ 0.386+0.053" " 0.67320.058
Bt 533+ **1.185+0. 140
Total 1.533+0. 273 . =0.

Heeox Fox w43 RN A2 AR MRS 20 HE MR 2 1] 25 57 | 3 (P <<0. 05) Fl Rk
B#E(P<<0.01)
Note: ¥ and * * indicate significant difference at P<C0. 05 and very

significant difference at P<Z0. 01, respectively

WRT, AR BHERZE > EARZ>HEWZE, i
LRI RIAME Y Z S HERZ>REARZ,
2.2.3 ZMEBAEF AL S BAIE

PR AR AY LR A% R AN 3R 6 Fion . RS ARk 1 e
T fith it 55 T4 AR ) AH 22 T8 L AR AR TR+ 2 e85, 21
HEMKO0—10 cm T 10—30 ecm T EMRE R RS T
WA (P <<0. 05), Mi £ 3050 ecm F1 50100 cm
TR MAR B, A2 AR MR R 2 T 20 HE AR (P <<0. 05)

(E 3,

F6 BARLOEAIHRMIERES

Table 6 Soil carbon storage of C. lanceolata and C. hystrix

plantations

Soilid:%;p?}ff(gcm) C. laﬂffjl'z{;j;l?;tation C. hy%f%l‘j\pjl;af':ation
(t/hm*) (t/hm*)
0—10 27.19+0,17" 35,3444, 27
10—30 36.3243.62" 41,7443, 90"
30—50 31.38+3.11° 23.01+2.71"
50—100 49. 6644, 73" 41.95+3. 62°
&1t Total 144, 55414, 54 142. 04414, 51°

AR B R R W — 1 Rk 2 5 3 (P<<0. 05)
Note: Different letters indicate significant differences in the same soil

layer (P<20. 05)
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ERiaa
Percentage (%)
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K2 AKC. lanceolata ZLHEC. hystrix

B3 2 AR ILLHE A TR - B A Bk 2 4% A

Fig. 3 Characteristics of carbon storage allocation of soil
in C. lanceolata and C. hystriz plantations
2.3 ABRESATHRBER HEIFE

M 4 BT, 2R N TR A R Gk ik o
(217.56+17.29) t/hm”, ZL# A T. 4k K (195. 05 +
17.85) t/hm” A2 R MR AE 25 R Gt ok it & Lo 21 4 bR s
22.52 t/hm’, % 10. 35% . H 2 R K F (P =
0.192), ¥ABR Gk At it 43 Jy b b FIHL T #8531
BRI K2 AR KM b 43 B i B (57, 252, 28) t/
hm” JEZ0AEARH T3 73 B fiff 5 (42. 9245, 40) t/hm”
B 1,33 1%, 2 5 W E (P <0. 05) s K2 AR HL T 358 20 ¢
fiti 5 (160. 31415, 20) t/hm” 521 4 bR s T 3 43 B
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f#R (152, 13 £15. 25) t/hm” Z % AN 8 F (P >
0.05),

250.04 ns

200.0 %

~150.01

g
<= 100.0
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B fif
Carbon storage (t

EERG LW W FES

EC(():‘y/s\t;m Abovc-ground Below-ground
ns FoR 2 AW E (P>0.05) , * FIR 2 5 .35 (P<C0. 05)
ns indicates no-significant differences (P >>0.05), * in-
dicates significant differences (P<C0. 05)
P4 A2 ARHIZLHE N TS R AiE &
Fig. 4 Carbon storage of C. lanceolata and C. hystrix

plantation ecosystems
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A28 RGBSR DA A S it o O B A R A S
UM, BT b e 0 %) e it ek LE AR /D L HE R 2 L
A2 B AMIED R = H STk B AE] 1%,
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80.0 == 5 K ZHerb layer
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Fig. 5 Allocation ratio of carbon storage in ecosystem
3 itig

MRS [R] &5 B 19 35 B R 32 21 2 R 12 L (2
Fel B b A 5 2% 38 A O bROR B S B RO W R E L O
TN RN 1 S L ¥ N AR 2 e R

BIEE EIERE AR AEN T RGRGEER S ERFE

S Ay Ry 48, 04 %0 F 47, 80 %6 . ¥ 1E MR £ Btk
RITBR . A5 B O AS [R5 B 1 & e A 1k
B, BN E IR AR R Y E A R AR
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44.91%—50. 18%0 » M N A 8% 4 41 43 B9 & ik B
36.69%0—A47. 73 % AhVEWI I SRR g 47,3400
48.45% , W HAJE T30 H H WA AR YT Sk E
FR A5 Ak S BTN S (H T B AR R B AR 2 A R AL T
380 3 5 HEAAE W) E R B I 458 R — B,
TR 45 25 B 1) 2 B SR AR R ARABL, O 25 A AT 4 SR B T
WEZER . XN E SR R A L T R S 3
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Carbon Stocks and Allocation Characteristics of Cunnighamia

lanceolata and Castanopsis hystrix Plantations in Southern
China

ZHAO Zhang' , WEN Yuanguang®”®"',ZHOU Xiaoguo®"',ZHU Hongguang”*,WANG Lei’,
CAI Daoxiong'*,JIA Hongyan'*®,MING Angang'”’,LU Lihua'"’

(1. Experimental Center of Tropical Forestry,Chinese Academy of Forestry, Pingxiang, Guangxi, 532600, China; 2. Guangxi Key
Laboratory of Forest Ecology and Conservation, Forestry College, Guangxi University, Nanning, Guangxi, 530004, China; 3. Guan-
gxi Youyiguang Forest Ecosystem Research Station, Pingxiang.Guangxi, 532600, China;4. Institute of Ecological Industry.Guan-

gxi Academy of Sciences, Nanning,Guangxi, 530007 ,China)

Abstract : Clarifying the carbon stocks and allocation characteristics of Cunnighamia lanceolata and Castanop-
sis hystrix plantations in southern subtropical China can provide basic data for the study of global climate
change,and provide scientific basis for the development of carbon sink forestry. Taking C. lanceolata and C.
hystriz widely cultivated in the subtropical area of China as the research objects,the forest biomass was cal-
culated by the relative growth equation, the biomass of understory vegetation, the carbon content of each
component of the forest and understory vegetation,the soil carbon content,etc. were measured. And then the
carbon storage and distribution rules of different plantations were analyzed. The results showed that; (1) The
carbon content of different components of the artificial forest ecosystem were different. Although the carbon
content of the whole plant of C. lanceolata and C. hystrix was almost the same, being 48. 04 % and 47.80% ,
respectively, the carbon content of understory vegetation and soil surface were significantly different,with the
carbon concentrations of understory vegetation varying from 40. 84 % to 47. 73% (C. lanceolata plantations)
and 36.69% to 43.76% (C. hystrixz plantations). The carbon content of soil surface varied from 2. 28% to
3.30%. (2) The carbon stocks of tree layer (71.48 t/hm’) and understory (1.533 t/hm”) in C. lanceolata
plantations were significantly higher than that in C. hystriz plantations,which were 51. 82 t/hm” and 1. 185
t/hm”, respectively. While carbon stock in litter layer was significantly higher in C. hystriz plantations
(0. 673 t/hm®) than in C. lanceolata plantations (0. 386 t/hm”). (3) The carbon stocks of bark, leal and
roots in C. lanceolata plantations were significantly higher than those in C. hystriz plantations. On the con-
trary,the carbon stock of branch in C. hystrix plantations (8. 04 t/hm”) was significantly higher than that in
C. lanceolata plantations (6. 00 t/hm®). (4) There was no significant difference between ecosystem carbon
stocks of C. lanceolata (217.56 t/hm*) and C. hystriz (195.05 t/hm®) plantations. Soil and tree layers were
the major carbon pools of the plantation ecosystems, accounting for 66. 37% — 72. 81% and 26. 59% —
32.93% ,respectively. The tree, understory and ecosystem carbon stocks of C. lanceolata plantations were
significantly higher than those in C. hystrix plantations. The carbon stocks of litter layer in C. hystrix plan-
tations were significantly higher than those in C. lanceolata plantations. These results highlight that C. lan-
ceolata plantations is a good tree species for developing carbon sink forest.

Key words: Cunnighamia lanceolata ,Castano psis hystrix ,plantation,rate of carbon content,carbon stock,al-
location characteristics
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